Ins(3,4,5,6)P 4 is an inhibitor of Ca 2+ -activated Clchannels, but further understanding has been hindered by ignorance of how it is made in cells. It now transpires that one protein with ATP-dependent kinase and phosphatase activities interconverts Ins(3,4,5,6)P 4 and Ins(1,3,4,5,6)P 5 , as well as several other inositol polyphosphates.
and that Ins(3,4,5,6)P 4 is inactivated by a 1-kinase that reverts it to the inactive Ins(1,3,4,5,6)P 5 [8] . However, neither the necessary Ins(1,3,4,5,6)P 5 1-phosphatase nor how receptors stimulate this reaction was revealed. Now, in a startling development published recently in Current Biology, Stephen Shears and his collaborators [14] have demonstrated that Ins(3,4,5,6)P 4 is both made and destroyed by a single inositol polyphosphate kinase/phosphatase that can, in the presence of ATP and/or ADP, interconvert Ins(3,4,5,6)P 4 and Ins(1,3,4,5,6)P 5 [14] . More surprisingly, in vitro the enzyme catalyses all of the reactions illustrated in Figure 2 .
The enzyme in question was initially identified as a 'specific' Ins(3,4,5,6)P 4 1-kinase responsible for inactivating Ins(3,4,5,6)P 4 . It was then shown that Ins(1,3,4)P 3 inhibits the enzyme's Ins(3,4,5,6)P 4 kinase activity in an apparently biologically significant manner [15, 16] . The 'inhibition' by Ins(1,3,4)P 3 occurred because Ins(1,3,4)P 3 is an alternative kinase substrate for the enzyme, which catalyses phosphorylation on 
